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1 
This invention has ïor ifs object a method oï 
purifying solutions oï chromic acid ïor removing 
impurities restraining their use ïor the electro- 
deposition of chromium. Another object of the 
present invention is fo provide a regenerated bath 
for the electrodeposition oï chromium which bath 
suffers ïrom none of the drawbacks inherent in 
used e!ectrolytic baths for the electrodepositon 
of said metal and a third object of the invention 
is fo provide a concentrate oï chromic acid com- 
pounds in connection, with the impurities nor- 
mally contained in used baths ïor the electrodep- 
osition of chromium, which concentrate is 
adapted fo be used for the production of chromic 
acid anhydride thereof. 
The impurities in electrolytic baths for the 
electrodeposition of chromium which particularly 
will be enriched during use are iron and com- 
pounds of trivalent chromium which when they 
occur in proportions exceeding certain limits de- 
pendent on the conditions of electrolysis make 
such baths unsuited or less suited for electrolytic 
deposition oï chromium. 
From the specification of the German Patents 
Nos. 608,06 and 619,883 if is known fo deprive 
chromic acid solution of iron by neutralization, 
but if is not mentioned therein that the iron will 
substantially precipitate in the ïorm of a chro- 
mium compound consisting substantially in basic 
ferric chromate and that the greater part of the 
trivalent chromium will precipitate under the 
same conditions. If is, however, a fact that 
the main part of the trivalent chromium will be 
precipitated as chromic chromate under these 
conditions. 
When the iron is precipitated in this manner 
the contents of chromium in the chromic aid 
solution wfll thus be substantially reduced, the 
more as the precipitate is rather voluminous and 
therefore adsorbs a considerable amount of chro- 
mic acid which is particularly the case when 
a substantial proportion of trivalent chromium 
is present. This chromium is lost or if must be 
recovered by metallurgical methods. 
These drawbacks are avoided according fo the 
present invention by first precipitating the com- 
pounds of the impurities, f. inst. iron present in 
the chromic acid solution and soluble in acid 
by adding neutralizing agent. The hexavalent 
chromium is then recovered ïrom the precipitate 
thus formed by converting if into chromic acid 
anhydride by subjecting if fo a treatment with 
an acid in which chromic acid anhydride is only 
slightly soluble and removing the precipitate of 
chromic acid anhydride from the impurities sol- 

2 
uble in the acid used for converting the chro- 
mium of the precipitate into chromic acid 
hydride. 
In connection with the present invention there 
5 is shown in the accompanying drawing in 
Figure 1, a flow sheet illustrating one ïorm of 
the invention, and in 
Figure 2, a fiow sheet representing another 
form of the present invention. 
10 When treating the solution with neutralizing 
agents the iron is precipitated substantially as 
chromate and at the saine rime more or less of 
the chromium having a valency below 6 present 
in the chromic acid solution is precipitated as 
15 chromic chromate. In order te avoid the latter 
part of the precipitation if se desired, the chromic 
acid solution may be subjected beïore neutraliza- 
tion fo an oxidizing process consisting in an elec- 
trolysis or a chemical oxidation, whereby all 
20 chromium of lower valency than 6 is oxidized 
te hexavalent chromium te such an extent that 
the precipitate formed when adding neutralizing 
agents will be substantially free from compounds 
of trivalent chromium. 
25 If such an oxidation of the chromic acid solu- 
tion has not been carried out prior fo the pre- 
cipitation of the acid soluble compounds there 
will be trivalent chromium in the precipitate 
formed if there are substantial amounts of tri- 
valent chromium in the solution which is nor- 
30 
mally the case in used electrolytic baths. This 
chromium wfll net be converted te chromic acid 
anhydride when the precipitate is treated by an 
acid in which chromic acid anhydride is only 
slightly soluble, but on the contrary if will be 
35 dissolved as chromic sali in the acid and thereby 
if will be lost together with the iron salis dis- 
solved in the acid. 
To avoid this, the precipitate formed by the 
40 addition of neutralizing agents te the chromic 
acid solution may be subjected fo oxidation prior 
te the conversion of ifs content of hexavalent 
chromium into chrornic acid anhydride. 
The separation of the precipitate of chromic 
45 acid anhydride from the impurities especially 
iron compounds soluble in the acids employed 
for the precipitation of this precipitate may be 
carried out by decantation or filtration or by a 
combination of both methods. Preferably the 
50 chromic acid anhydride precipitate, after filtra- 
tion, is washed with the acid in question. 
Aïter the separation of the chromic acid an- 
hydrlde precipitate this precipitate may be dis- 
solved in water and the solution added fo the 
 chromic acid solution purified by the addition of 
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the neutralizing agent or the precipitate may be 
added thereto without previous solution. The 
chromic acid solution fs thereby brought fo sub- 
stantially its original content of chromium, but 
has been deprived of certain impurities, particu- 
larly iron. If the solution bas hot been oxidized 
previous to the addition of neutralizing agents 
such oxidation may be carried out before or after 
the addition of the chromic acid anhydride re- 
covered, whereby the content oï trivalent chro- 
mium may be reduced fo the desired value. 
In order fo avoid the introduction of undesired 
ions into the chroïnic acid solution there may 
be used a compound, f. inst. an oxide, a hydrox- 
ide or a carbonate of a base forming a slightly 
soluble compound with the acid used ïor liberat- 
ing the chromic acid anhydride. If f. inst. sul- 
phuric acid fs used for Iiberating the chromic acid 
anhydride a calcium compound may be used as 
neutralizing agent. 
By this it fs attained that the acid present in 
the chromic acid anhydride precipitate when 
this precipitate fs added fo the chromic acid 
solution treated with the neutralizing agent will 
react with the excess of the acid neutralizing 
agent and with the amounts of the cation of the 
saine present in the solution, so that a precipi- 
tare fs formed which can be removed f. inst. by 
filtration. The remaining base residue or acid 
residue may then be removed afterwards or ai 
the saine rime by further adding an acid capable 
of precipitating the base residue or a base capable 
of precipitating the acid residue. By using a 
calcium compound as neutralizing agent for pre- 
cipitating the iron precipitate and su!phuric acid 
for precipitating the chromic acid anhydride 
and for dissolving the iron present in the pre- 
cipitate, calcium sulphate will be precipitated 
when the chromic acid anhydride fs brought into 
the filtrate from the iron precipitate, whereas 
remaining calcium ion or sulphate ion may be 
precipitated by addition of either sulphuric acid 
or chalk. 
If desired a compound of another base residue 
lnay be used for neutralizing the last part of the 
acid after the main precipitate has been removed 
from the solution and for this purpose a base res- 
idue capable of precipitating the acid more com- 
pletely may be used. When employing sulphuric 
acid for precipitating the chromic acid anhydride 
barium carbonate may be used for the last neu- 
tralization. 
In order to explain the practical employment 
of the method the following examples are 
scribed. 
Example î 
This example refers fo the regeneration and 
purification of 5 liters of a chromic acid solu- 
tion used for electrodeposition of chromium and 
containing 240 g. CrO3, 30 g. Cr203, 30 g. Fe and 
11 g. H:SO per liter. 
By cautiously adding 100 g. BaCO3 the con- 
tents of sulphuric acid fs reduced from 11 to 1 
g. per liter. The trivalent chromium fs then 
electrolytically oxidized fo chromic acid, a copper 
wire being used for a cathode, a lead plate being 
used for anode, at 3.3 volts and about 100 
amp./m. ". After the current has fiowed ïor 2 
hours the contents of trivalent chromium bas 
decreased from 30 to 4 g. per liter. 
Now 600 g. CACO3 are added in small portions 
to the solution. After the precipitate formed 
has settled 3 liters oï the liquid are removed by 
decanting. 

4 
After agitation and standing, another 0.5 liter 
of the solution fs decanted from the precipitate. 
To the precipitate is added 1.4 kgs. concen- 
trated sulphuric acid to precipitate the chromic 
5 acid. The iron which fs now dissolved as ïerric 
sflphate is removed by standing and decantation 
and subsequent washing with 1 kg. oï 70 per cent 
sulphuric acid aïter which the mixture fs left 
to stand and decanted and filtered. The chromic 
10 acid anhydride containing sulphuric acid fs then 
added to the solution decanted ïrom the first pre- 
cipitate and after this 200 g. CaCOs are ïurther 
added to precipitate the remaining sulphuric 
acid after vhich the precipitate fs removed by 
15 filtration. 
Figure 1 of the drawing shows a Tlow sheet 
illustrating the method set forth in Example 1, 
the various steps employed, and the results ob- 
tained which with the legends thereon shown is 
20 self-explanatory. 
E'xampl 2 
. This example relates to the regeneration and 
purification of 10 liters of a chromic acid solu- 
25 tion used ïor electrodeposition of chromium and 
containing 197 g. CrOc, 14 g. CraO and 34 g. Fe 
per liter. 
For the precipitation 800 g. Ca(OH)2 dispersed 
in about 1 liter water fs employed. After stand- 
30 ing 6 liters are removed by decanting. 
200 g. fresh chlorinated lime are added with 
agitation to the liquid remaining containing the 
precipitate. After standing ïor some rime the 
precipitate fs removed by filtration and washed 
35 with 1.5 liters of water. To the solution thus ob- 
taLed there fs added 1.5 kg. Ca(OH): dispersed 
in the said washing water. After standing for 
a few days the precipitate fs removed by filtra- 
tion and washed with water. In order to liberate 
4o the chromic acid 2 kgs. sulphuric acid are added. 
After agitation for a few hours the chromic acid 
fs filtered from the calcium sulphate and added 
to the solution decanted from the first precipi- 
tare. 
The precipitate of compounds of iron and chro- 
45 mium remaining after the oxidation fs treated 
as described in Example 1. Thus 2.5 kgs. concen- 
trated sulphuric acid are added and the chromic 
acid anhydride precipitate fs removed by filtra- 
tion and washed on the filter with 1 kg. 70 per 
50 cent sulphuric acid after which the precipitate 
fs added to the solution decanted from the first 
precipitate. 45 cm.  50 per cent sulphuric acid 
are added to precipitate the excess of calcium in 
55 the solution after which the precipitate fs re- 
moved by filtration. 
Figure 2 of the drawing shows a fiow sheet il- 
lustrating the method set ïorth in Example 2, 
the various steps employed, and the results ob- 
60 tained which with the legends thereon shown 
fs self-explanatory. 
I claire: 
1. Method of producing chromic acid solu- 
tions substantially free from trivalent mhromium 
65 and iron from chromic acid baths utilized in the 
electro-deposition of chromium comprising the 
treatment of the bath by electrolysis to effect 
oxidation of trivalent chromium to hexavalent, 
adding a neutralizing agent selected from the 
7o group consisting of alkaline earth carbonates and 
alkaline earth hydroxides in la quantity 
ficient for precipitating the iron of the solution 
partially in the form of ferric chromate, convert- 
ing the contents of hexavalent chromium of the 
75 precipitate thereby formed into chromic acid 
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anhydride by a treatment with concentrated sul- 
phuric acld, separating the chromic acld anhy- 
dride thereby formed from the solution simul- 
taneously formed and adding the chromlc acid 
anhydride to the original solution neutralized 
with the alkaline earth compounds. 
2. lIethod of regenerating chromic acid solu- 
tions utflized in the electro-deposition of chro- 
mium comprising adding a neutralizing agent 
selected from the group consisting of alkaline 
earth carbonates and alkaline earth hyclroxides 
in a quantity suflicient for lrecipitating the con- 
tents of trivalent chromium and iron from thè 
solution, treating the precipitate thereby ob- 
tained by an oxidizing agent to oxidize any tri- 
valent chromium loresent to hexavalent chro- 
mium, converting the insoluble chromates con- 
tained in the precipitate Into chromic acid an- 
hyclride by a treatment with concentrated sul- 
phuric acid, separating the chromic acid anhy- 
dride thereby precipitated from the solution and 
adding the chromic acid anhydride to the original 
solution neutralized vlth the alkaline earth com- 
pounds. 
3. Method of regenerating chromic acid solu- 
tions utilized in the electro-deposition of chro- 
mium comprising adding a neutralizing agent se- 
lected from the group consisting of alkaline 
earth carbonates and alkaline earth hydroxides 
to the solution in a quantity sufliclent for pre- 
cipitating the contents of trivalent chromlum 
and iron from the solution, treatlng the pre- 
cipitate thereby obtained with a solution of chlo- 

6 
rinated lime to oxidize any trivalent chromium 
loresent to hexavalent chromium, seloarating the 
loreciloitate from the solution and treating the 
precipitate with concentrated sulphuric acid to 
5 form solid chromic acid anhydride and a solution 
of the impurities of the" original bath, separating 
the chromic acid anhydride from the solution 
and adding the chromic acid anhydride to the 
original solution neutralized with the alkaline 
10 earth compounds. 
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